1H-NMR study on the chitotrisaccharide binding to hen egg white lysozyme.
Interaction between hen egg white lysozyme and chitotrisaccharide was investigated by 1H-NMR spectroscopy using partially acetylated chitotrisaccharides and chemically modified lysozyme. Monoacetyl (GlcN-GlcN-GlcNAc), diacetyl (GlcN-GlcNAc-GlcNAc), or triacetyl chitotrisaccharide [(GlcNAc)3] was added to the lysozyme solution, and the changes in the 1H-NMR signals of the lysozyme were analyzed. Although many of the resonances were affected by addition of the saccharide, the most remarkable effect was seen on the signal of Trp28 C5H which is in a hydrophobic box adjacent to the saccharide-binding site. The signal shifted upfield by 0.2 ppm upon (GlcNAc)3 binding, whereas the chemical shift change of the signal resulting from binding of GlcN-GlcNAc-GlcNAc or GlcN-GlcN-GlcNAc was smaller than that resulting from (GlcNAc)3 binding. When the Asp101-modified lysozyme was used instead of the native lysozyme, the chemical shift change of the Trp28 C5H signal resulting from (GlcNAc)3 binding was also smaller than that for the native lysozyme. The chemical shift change of the signal reflects the conformational change of the hydrophobic box region which should synchronize with the movement of the binding site resulting from the saccharide binding. Therefore, the conformational change resulting from the saccharide binding might be reduced when the sugar residues located at binding subsites A and B of the lysozyme are deacetylated, as well as when Asp101 interacting with the sugar residues at the same subsites is modified.